Learning pointsA yearly diagnostic imaging follow-up should be always performed after successful atrial septal device closure over a very long-term period.In case of deficient aortic rim, the straddling aorta technique should be considered as it could reduce the risk of subsequent septal erosion at the price of increasing the risk of aortic erosions. However, the surgical option should be considered in cases of very large or multi-perforated ASDs associated with deficient rims.

Introduction
============

Mounting evidence established atrial septal defect (ASD) percutaneous closure as the preferred strategy over surgery for ASD management, whenever the anatomy is favourable.

Noteworthy, ASD device closure carries a not negligible burden of complications, namely atrial fibrillation, haematoma at puncture site, device embolization, device-related erosion, and device thrombosis.

Erosions in surrounding cardiac structures are rare (0.2--0.3% of cases) after closure of ASDs and in most cases occur during the first 6 months after implantation.[@ytz094-B1] Nonetheless, late erosions, even many years after device implantation, have been described. Erosion of the atrial wall can lead to cardiac perforation with pericardial effusion and cardiac tamponade. Aortic erosion results in fistula formation.[@ytz094-B2] When the septum is eroded, this can cause device dislodgement and potential late embolization or recurrence of atrial shunting.

We present one of the few known latest cases of device dislodgment due to atrial septal erosion and subsequent development of shunting, 12 years after placement.

Timeline
========

  ------------------------------------------- ------------------------------------------------------------------------------------------------
  2006                                        The patient underwent percutaneous closure of an atrial septal defect.
  Every year                                  The patient underwent cardiac ultrasonography to confirm the well placement of the device.
  April 2017                                  Last unremarkable cardiac ultrasonography. No shunt is present and the device is well placed.
  March 2018: day of the admission (9 a.m.)   Incidental finding at transthoracic ultrasonography of severe shunt and atrial septal erosion.
  Day of the admission (11 a.m.)              Transoesophageal ultrasound confirms this finding.
  Day after the admission (4 p.m.)            The patient is brought to surgery.
  Five days after the admission               The patient is discharged without complications.
  ------------------------------------------- ------------------------------------------------------------------------------------------------

Case presentation
=================

In 2006 a 40-year-old woman, whose medical history was unremarkable, except for sideropenic anaemia, was incidentally diagnosed an ASD at transthoracic echocardiography (TTE). The exam showed an ostium secundum ASD (2.1 × 1.7 cm in diameters) with severe left to right shunt (Qp/Qs = 2.1/1); moderate right atrium enlargement and increased pulmonary pressures (PAPs 35 mmHg) were documented. There was a good sized posterior atrial rim (15 mm), but only a 3.5 mm anterior aortic rim. The indications for closure in adults are echocardiographic finding of right ventricular volume overloading and/or catheterization findings of Qp:Qs greater than 1.5:1.0. Additional reasons are to prevent heart failure, prevent functional deterioration, improve myocardial function, and prevent paradoxical embolism. Therefore, after stretching balloon sizing, the patient underwent successful percutaneous ASD closure with a 34-mm Amplatzer Septal Occluder (*Figure [1](#ytz094-F1){ref-type="fig"}A*), under intracardiac echo-guidance. Her clinical course was uneventful and adequate device positioning was confirmed by TTEs performed yearly, until April 2017.

![(*A*) Fluoroscopy (antero-posterior projection) exhibiting correct placement of 34-mm Amplatzer Septal Occluder device. (*B*) Transthoracic echocardiography (four-chamber projection) showing malalignment of the septal occluder device (arrow) with the interatrial septum. (*C*) Transoesophageal echocardiography demonstrating left to right interatrial shunt. (*D*) Transoesophageal echocardiography after removal of the atrial septal defect septal occluder device and patch closure of the secundum atrial septal defect. AO, aorta; LA, left atrium; LV, left ventricle; RA, right atrium; RV, right ventricle.](ytz094f1){#ytz094-F1}

In March 2018, 12 years after device implantation, the patient was evaluated for her annual TTE, fully healthy and asymptomatic. Her labs and physical examination were unremarkable. Her lungs were clear, she had no peripheral oedema and a soft mid-systolic murmur was detectable at the upper left sternal border with wide and fixed splitting of the second heart sound. At TTE, a displacement of the left disk to the right atrium at the retro-aortic rim was detected (*Figure [1](#ytz094-F1){ref-type="fig"}B*, [Supplementary material online](#sup1){ref-type="supplementary-material"}, *Video S1*), causing severe left to right shunt (Qp/Qs = 1.7/1). This finding was confirmed by transoesophageal echocardiography (TOE) (*Figure [1](#ytz094-F1){ref-type="fig"}C*, and [Supplementary material online](#sup1){ref-type="supplementary-material"}, *Video S2*). The patient was therefore referred to urgent surgery. The next day open surgery confirmed device dislodgement secondary to partial erosion of the aortic rim. Removal of the device and correction of the ASD with an autologous pericardial patch was then successfully performed. No shunt was evident thereafter at TOE (*Figure [1](#ytz094-F1){ref-type="fig"}D*).

Discussion
==========

This case demonstrates that late atrial septal occluder (ASO) device erosions can occur and cause late device dislodgement.

Our case illustrates the importance of a long-term follow-up after device implantation as late complications may occur. Erosions of the aortic wall and the atrial roof have been described previously.[@ytz094-B3]^,^[@ytz094-B4] However, only few cases have been published demonstrating late erosions, mostly involving the atrial wall or the aortic wall.[@ytz094-B5] Our case is unique as it involves the atrial septum. Atrial septal erosion seems rare but could result in device dislodgement and possible device late embolization. The risk of device erosion with ASO is low and complications can be decreased by identifying high‐risk patients and following them closely. Patients with deficient aortic rim and/or superior rim may be at higher risk for device erosion. Another technical issue increasing the late risk of erosion is the ASO oversizing. Another possible explanation of the adverse event occurred, lays in overstretching the defect at the time of balloon sizing thus leading to a larger device size choice. Therefore, in these cases with a deficient aortic rim, an accurate heart team evaluation including the echocardiographist, the interventionalist, and the surgeon could better evaluate risks and benefits of both the percutaneous and the surgical procedure for a more appropriate decision making strategy.

This case illustrates the need for a thoroughly performed very long-term follow-up. The most accurate timing for a less frequent diagnostic follow-up has not yet been assessed and, according to our experience, should be carried on yearly. Together with a diagnostic echocardiographic follow-up, clinical patients evaluation focused on symptoms (i.e. dyspnoea on exertion, fatigue, and fainting) as well as new onset arrhythmias suggesting in- and out-flow disturbances should be considered.

The second interesting point arising from our case is how to approach ASD device closure when dealing with a deficient aortic rim. According to current literature, aortic straddling has to be achieved when aortic rim is deficient or absent, as it could reduce the risk of subsequent septal erosion at the price of increasing the risk of aortic erosion.[@ytz094-B6] In our case, no aortic straddling was evident at intracardiac ultrasonography evaluation at the time of device placement ([Supplementary material online](#sup1){ref-type="supplementary-material"}, *[Figure S1](#sup1){ref-type="supplementary-material"}*). This may be a possible explanation for the late erosion, as the constant motion of the device could cause damage to the septal rims.

Conclusion
==========

Atrial septal defect closure-related complications rarely occur many years after implantation. However the long-term risk is not negligible and the clinician should never drop his guard down, even in asymptomatic patients.

Moreover, when dealing with deficient aortic rim, weight possible risks and benefits associated with the percutaneous technique compared to the surgical intervention.
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